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Description 

Recently, as a measure against tampering ol magnetic records on private cards. ID raids and the like, it is practised 
tp print fixed information such as magnetic bar codes or infrared-absorbing bar codes and provide thereon a covering 
5 layer or other covertures to conceal these bar codes. For example, the whole area of the irrfrared-aJbsorbing bar code 
printed on a voting card is covered up by smearing with an ink which tas high 

low light absorptivity in the infrared region (Japanese Patent Application Kbkej Ma 58-45999). This method, however, 
had the problem of disagreeable visual image because of black color of the ink which has low fight absorptivity in the 
infrared region. This method also had the problem that it was incapable ol perfectly concealing the bar code in order 
» that is invisible to the naked eye. 

In order to eliminate these problems to improve image and perfectly conceal the bar code so that it is irrvisfcle to 
Iterated eye. His Wed to cover lip the iWr^ 
livrty in the visible region but low light absorptwrry in the infrared regfonairi 

prising titanium oxide to form a white concealing layer. It is further attempted to print a pattern on the white concealing 
»5 layer. 

However, evenHswhawrfleconraafinglayerisprc^ 
fe impossible to attain perfect concealment of the infrared-absorbing bar code in order that it will be invisWe to the 
naked eya Ateo, when the white concealing layer is made thick or exertional printing of a pattern is made thereon to 
• ensureperfectcorK»alrnefitoftheBifraiedar^ 
so objects are placed one upon another or piled up. the bar code-printed portions become bulky or bulgy, giving rise to 
trouble in handling or useof said objects (such as cards). 

JP-A-2173890 rJsdoses an information recording medium having an infrarecl-absorbing bar code on an infrared- 
reflecting layer. The bar code e covered by a masking layer and a thermal colouring layer. The information recording 
mecfium also has a magnetic recording layer. Tampering can be identified by collating the infrared absorption waveform 
*s with the information held in the magnetic recording layer. 

The present invention has been achieved as an outcome of extensive studies conducted in view of the above cir- 
cumstances. According to the invention, there is provided an irrfrared-absorbing mark-printed matter comprising a sub- 
strate having an infrared-absorbing mark in a predetermined configuration comprising an ink having high light 
absorptivity in the infrared region, a coloured concealing layer covering the infrared^rjsabing mark comprising an ink 
30 rtaving high light absorritivr^h 

on the coloured concealing layer comprising an ink containing a white pigment and an extender pigment, at least some 
of the extender pigment particles having an average size of 3 to 20 jim. 

Additionally, according to the invention, there is provided a process' for producing an infrared-absorbing mark- 
printed matter which process comprises forming an irrfra/ed-absorbing mark in a predetermined configuration on a sub- 
» strate using an ink having highlight absorptivity in the infrared regies 
the visWe region and pervious to light in the infrared regjon to the infw^ 

Dealing layerandforminga white concealing layer on toe coloured concealing layer by printing wito an ink containing a . 
white pigment and an extender pigment wherein at least some of the extender pigment pa/tWes are 
3 to 20 jim. 

■w According to this invention, an Mrared^bsorbing mark (or marks) formed by printing on a substrate is covered up 
by applying an ink haying high Sght abscfptMly n the visMe region aid 
fcfmihg a coloured concealing layer on said rrarKarricfl this cdaredcorx^ 

ceafing layer by making printing on said coloured concealing layer with an ink containing a white pigment and an 
extender pigment of which at least some of the parities are those having an avera^ 
« ingrjerfedcorroalmemortheirta^ 

drance in practical use. and at the same time rjettoreig image rttne printed effect such as^p 

Referring to the accompanying drawings, Fig. lis an enlarged sectional view of tte 
which is an example of infrared^bsatxhg ma* 

Fig. 2 is an enlarged sectional view of the r^ 
so. red-absorbing mark-printed natter acccfo^ to to 

Fig. 3 is an enlarged sectional view of the principal parte of another prepaid c^ 
infrared^bsorbtng mark-printed matter according to the present invention. 

In the drawings, reference numeral 1 designates substrate. 2 infrarecl-absorbing mark. 3 colored concealing layer, 
and 4 white concealing layer. 
« A typical example of infrared-absorbing mark-printed matter accoro^ to to present inverts 
with reference to toaccompanying drawings. 

Fig. 1 is an enlarged sectional view of the rxim^ parte of a rxepaid carded 
Rawing, 1 denotes a substrate serving as a while base, which is made of. for example, a white coloured polyester film. 
As the substrate, there can be used an ordinary transparent polyester film having formed thereon a magnetic layer 
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which has thereon a white coaling layer mainly conposed of titanium awfell is desirable that the sU^ 
rxesertinvemioniswiehavingardlect^ 

On tewWte substrate lis fornix m 
infrared-absorbrng ink is prepared by mixing and cSsDersrg an infrared-absorbing dye. such as PA-1006 (produced by 
Mrtew Toatsu Senryo KK.) or SIR-103 (Mitsui Toatsu Senryo K.K.) or other material having a lug* infrared absorptivity 
such as carbon, with binder resins, organic sofcertsarxl other recessaiysubsi^ 
substrate 1 by usirg said ^ to a thiclmess 0.3 to 3 ^ 

A colored concealing layer 3 is formed over the white substrate 1 to make only faintly or hardy reccqrizaUe the 
infrared-absorbing mark 2 formed on the substrate 1. This colored concealing layer 3 is formed by offee^ oravure or 
screen printing over the whole surface of the substrate 1 . covering up the infrared-absorbing mark 2. by using an ink 
riawgahoJIkjMabsorptivhVinto ^ 

Ueofab^BoM.nthevrfx.te visible '^T^^.^^^^^t^^^Z^^^ 
as^bruecrr*^^ 

anddisperang an organic dye or pigment with binder resins, organic solvents and other necessary substances. The 

colored xcnceafog layer 3 fe formed a white coftceaBng layer 4. This white conceaTmg layer 4 is formed by 

^£ * '^""noofthepartdesofsaKl erferrierpkjrnerit being those having an aveiBgesiz<rof3to20 
mwito binder resins, org^so^ ^ 

The extender pigment used in the white concealing layer 4 is preferably or« of wW* at least scro of th^ 
are those havingan average size of 3 to 20 urn. Use of an extender pigjr^ having an average partkte^ 
!!!!! "f^!^-" 0 " 0 ^ 9 teyer 4> caus ^ £fiflused <* fiSht entering the white concealing layer 4. so that 

of H S rarieT layer 3. due to use of a white pigment, serves for bettering image 

As theextender pigment, cakium carbonate. akmwumoxWe. silicon oddearxl the lite are preferably used These 
eorr|>o^are preferably of w average p^^ 
ever, tr^en the pigrrierrtpartideshavirgthesfew 
«>r«eal»iglayer4isirr l )roved« 

the s*es less tten 3 ^ in those having the aWspectfed range of average size. When allVZeS pS 
^arfr^c^toeWrared-^^ 

having the sizes greater than 20 |un may be caught in or car»rt pass tteineshest* the strand 

corK*almg layer 4 at the tirnertsaeen rvirrting. ^ 

Regarding the ccrtert of t^extenderpic^ 
fall witKntteran^rfStoM^ih size; the desired eff^ 

sad**j»thate«^^ 
*Ws^ 

should be nwed so that their proportion to the whdepa/Wes of extend* pg^ 
rarrlertrtttaexl^pigrr^partic^ 

As for the whfte p^merrt used in (X^rbinabon with said exterxter oigmerrl in the present irrverrfon, it is desirable to 
i^ar*g^w^ BW ritein(x^ 

XSe^^ 
^wNtejjo^ro^ 



to3C^bywe.ght,rrrxer^eferalxy15to25%bywagR 1 ine range on □ 

^p,gmentrtwhch at least r^rftheparW^ 

seen through the naked eye. ard when the thickness is greater than 12 jut, the layer is liaWe to reflecXXS 
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Apattem^formedonfte^eco^ 
^^disper^ 

wrtfon the range of OS to 2 fixn because a greater thickness may produce a difference in level. 

A magnetic layer 6 may be provided as desired on the underside of the white substrate 1. This rraqnetic laver can 

™£f ^1^^^ ^">r,«rts and other necessary substances. STL^EX 
applied on the undersriedtJiesiibstr^ . ««i»ig maienai rs 

. The binder resin used in forming said irrfYaret^absorbing mark2. colored concealing layer 3. white concealirw fever 
^ab^ n«rk 2, cotored conceanng layer 3 and white ccncealhg layer 4 between them SStrntM 

of wel rJssohnng the bmder resrn used. Preferred examples of such organic solvents are methyl ethvl 
isobutyl ketone, cydohexanone. toluene, ethyl acetate. tetrarrydrcrfuranaiSd^^ "*thyl ethyl ketone, methyl 
The magnetic pewter used in forming the magm^ layer maybe chosen frrjm^ 



red-abserbrngmarka. otoedrjoric^^ 

The concept of the irirared^bsorbing mark printed matter according to meTesent S^^S^ 

net« rjam^ eto. vanous rjnrrted arfir^ 
rognetefeyeratapart.arrf^ 

The following examples further aiustrata the present invention. 



A desired barcode .pattern was screen printed, so as to have a thickr^ after riryir^ of 2 pm. on a 40 rmi x76 



On Ws c^ed concealing layer w^ 



?xample2 



A prepaid card having an infrared absorbing bar code was made by toUwnng the procedure of Example 1 except 
that in the cornpositkin of the ink used for forrr^ the whHeccrx^ng layer. 15 r^ 

having an average particle size of 10 11m was replaced by a mature of 1 1 parts by weight of calcium carbonate having 
an average particle sizedlOumarxMpar^^^ 



A prepaid card havfog an infrared absorb^ except 
that in the o>rnposit)on of the ink used to forming U»wh^ 
ticteono^m was replaced by trtesar^ 



A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
that in the composrb'ctnd their* used fw fa - ■ 

tidesizeof 1C 



A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
that in the cornpoerticn of the ink used for forming the while concealing layer, the amount of calcium carbonate used 
was changed from 15 parts by weight to 20 parts by weigrrtajxl that the airourtdt^ 
25 12partslvweightto7partebyweighL 

A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
30 ^*^<>°«*'°^°<tr«W<irs^ 
charKjedfrom15partsbyvA^to7par^^ 
bywc^toiepartebywaghL 

as EX * np ' 

A prepaid card having an infrared absortxng barcode was made by following the procedure of Example 1 except 
that on the wh«e conceaTir« layer of me rjrivate c^ 
rxWingwrrAacommeroaByayafl^ 
caidj as sfxwn h Fig. 3. an infrared absorb^ 
40 pa«OT5arelamIna1edsucc«sr^ 



A prepaid card having an infrared absortxng b^ 1 except 

45 thalntbecwrwsitiaicfto 

fide size of 10 um was replaced by the same arrourtoTcalcwmcaibo^ 



50 A prepaid card having an infrared absorbing bar code was made by following the procedure of Example 1 except 
that h the cx*Ti)c*ftiCiidtte 
. fide size of 10 um was not used 

The repaid cards having an Wraredab^ 
de«xb«l above were subjected to a visual test in wr&A 10 rxuidisbv^ risked to visuafryrt 
« tiiasirtg^andi^afforjrescert 

of the r^efete wt» cchiU recede the Dar cx)de on ea^ 

portibn (Aprjrtion) and the no-bar-code portion (B portion) h each card were measured by using a print contrast meter 
(PCM-11) titer D. and the contrast ratio was catculated from (B - A)/B. The results are shown in Table 1 
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Table 1 





Number of panelists who recognized bar 
code 


Reflectance (%) 


Contrast ratio (B-A)/B 




Under sunjigfrl 


Under-fluorescent lamp 


A portion 


B portion 




&ample1 — — 


0 


0 


15 


80 


0.81 


Example 2 


0 


0 


17 


80 


0.79 


Example 3 


0 


0 


18 


80 


0.78 


Example 4 


1 


0 


15 


80 


0.81 


Example 5 


0 


0 


.16 


80 


0.80 


Example 6 


2 


0 


14 


80 


0.83 


Example 7 


0 


0 


16 


80 


0.80 


Example 8 


0 


0 


. 18 


78 


0.77 


Compi Example 1 


10 


8 


14 


80 


0.83 


Comp. 2 Example 


10 


10 


14 


80 


0.83 



As seen from Table 1 , with the prepaid cards obtained hi Examples 1 to 8 it b harder to recognae the txar code 1^ 
with the prepaid cards obtained in Comparative Examples 1 and 2. Also, even when calcium carbonate of large particle 
size is used in the write concealing layer, the reflectance is not lowered and the bar code is hard to recognize. It is thus 
noted that the infrared-absorbing mark printed matter obtained according to the present invention can make the infrared 
absorbing mark invisible to the naked eye while maintaining a good image of its own. 

Claims 

1. An infrared-absorbing mark-printed matter comprising a substrate having an infrared-absorbing mark in a prede- 
termined configuration comprising an ink having high light absorptivity in the infrared region, a coloured concealing 
layer covering the infrared-absorbing mark comprising an ink having high light absorptivity in the visfole region and 
pervious to light in the infrared region and a white concealing layer on toe coloured concealing layer comprising an 
hk containing a white pigment and an extender pigment, at least some of the extender pigment particles having an 
average size of 3 to 20 lira 

2. An infrared-absorbing mark-printed matter according to claim 1, wherein the extender pigment is selected from cal- 
cium carbonate, silicon oxide and aluminium oxide. 

3. An infra/ed-absorWng mark-printed matter according to daim 1 or 2 wherein the white conceaSng layer is a matted 
white, concealing layer having a thickness of 1 to 10 urn. 

4. A process for producing an infrared-absorbing mark-printed matter which process corrprises forming an infrared- 
absorbing mark in a predetermined configuration on a substrate using an ink having high tight absorptivity in the 
infrared regtort, applying an ink having high GgM 

region to the Infrared-absorbing mark so as to form a coloured concealing layer and farming a white concealing 
layer on the coloured concealing layer by printing wim an ink airrtairtng a whHepig^ 
wherein at least seme of the extender pigment particles are of average size of 3 to 20 jutl 

5. A process according to daim 4 for producfog a printed matter according to any one of claims 2 and 3. 

1. Inlrarot-absorbierendes, nrtft Zefahen bedrucktes Druckerzeugnis, das umfa Bt 

ein Substrat, das ein Infrarot-absorbierendes Zefahen einer vorgegebenen Kbnfiguration aufwefat, das eine. ein 
hohes IJcrtabsorptionsverrnogen im fofrarcten Berefah airNveisende DruckJarbe umfaBt, 



EP0 552 047B1 



eine, das Infrarot-absorbierende Zeichen abdeckende faifaige AbcfedoingsscKcht, de. eine Druckfarbe mil einem 
hohen Uchtabsorptionsvermogen im sicbtbaren Bereich aufwetst und fOr Licht im Wraroten Bereich durcNassig 
ist, und 

eine weiBe Abdectamgsschicht auf der farbtgen AbdeckUngssdicht, de eine Druckfarbe aufwetst, die en weiBes . 
5 Pigment und ein Versdmitlpigment enthaH, wcbef nindestens eintge der VerschnHtpigmenttelcrien eine irittlere 
GroBe von 3 bis 20 jun auhveisea 

2. Infrarot-abscrtterendes, nit Zeichen bedrucktes Dructerzeognis nach Anspruch 1. wood das VerediriHpigmert 
unter C&lciumcarbonat, SiDdumaxid und AJurrireunxwd ausgewahlt isL 

10 

3. Inharot-absorbierendes, nit Zeichen bedrucktes Druckerzeugnis nach Anspruch 1 0der 2, wobei die weiBe Abdek- 
kungsschicht eine mattierte weiBe Abrtxkungsschicht einer Dicke von 1 bis 10 urn ist 

4. Verfahren zur Herstejtung eines lnfrarc4-absorbierenden. mil Zeichen bedrucWen Druckerzeugnisses, das de foi- 
ls genden Schritte umtaBt 

Aushldung eines Wrarot-arjsorbierenden Zeichens einer vorgegebenen Kbnfiguration auf einem Substrat unter 
Verwendung einer Druckfarbe. die ein hohes LichtabsorptkxisverrnOgen im Wraroten Bereich aufweist, 
Aufbringen einer Druckfarbe rrit einem hohen UrjhtabsoiptwnsverrnOgen im sichtbaren Bereich, cfe tor Lfcht im 
infraroten Bereich durcWassig ist, aul das Infrarot-absorbierende Zeichen derart daB eine farbige Abdeckungs- 
20 scticht ausgebildet wrrd. und 

Aushlden einer weiBen Abdeckunosschicht auf der farbigen ATjdedojngsschichtdurch Drucken rrit einer Druck- 
farbe, die ein weiBes Pigment untf ein verschnrttprgmerit enthSIt, wobei nrsndestens edge der VerschnHtpigment- 
t eitehen eine mrtUere GroBe von 3 bis 20 urn aufwesen. 

• 25 5. Vertahren nach Anspruch 4 zur HersteThmg eines Druckerzeugnisses nach a'nem der Anspruche 2 und 3. 



1. Matiere imprimee par des signes absorbant la rayqrrrem laqueilemati&re comprendun substrat por- 

30 tarrt des signes absorbant la rumiera infrarouge en una configuration predetermines cortenart una encro absor- 
bant tortement ta knriere dans le domaine infrarouge, una couche de masquage cotoree couvrant tes signes 
absorbant le rayon nement infrarouge contenant una encre absofbant tortement la turriere dans le domaine visUe 
etcMesttransprjrerrteaurayonnem^ masquage blanche, appliquee sur la couche 

de masquage cdoree,c»rrtertart une encre av^ 
x particules du pjgmentctnuant ayant una taHle comprise entre3 el 20 urn. 

2. . Mati^eiiTprim6e par des signes absorbant lerayorm 

le pigment diluant est choisi parmi le carbonate de calcium, r«yde de sffieSum et rocyde (falurrinfum. 

« 3. Matiere imprimee par des signes absorbant te rayomement infrarouge conforms a la revendication 1 ou 2 dans 
tequeUe la coucbe de masquage blanche est une couche de masquaga blanche male ayant une fepaisseur conv 
priseentrel etlOjim. 

4. Precede DCtffaoriquer une niatiereim 

45 constste a former des signes absorbant le rayonnement infrarouge en une configuration predeterninee sur un 
substrat en utJisant une encre absorbant fortemerrt le rayonnement infrarouge, a appfiquer une encre absorbant 
tortement b lumiere visible et qui est transparente au rayomement infrarouge sur les signes absorbant le rayon- 
nemerrt infrarouge de mariere a former une couche de masquage cotoree, et a former une coucha de masquage 
Nancheaudessus deb coucbe dsmasquagacd creeps 

so etmpigm^aiuarrt, dans leq^aumc«K une partiedes 
priseentre3et20jim. 

& Procedeccntormeaterevendic^ 
revendications2et3. . 

• 55 
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